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the plahe^JWI^and facing towards OZ. This""rule~ is" proved I supposing, as a particular case, the lines (/, m, «), (/', /«', #'), ' 1 coincide with OX and (9 Y respectively; and then supposing the: altered, in their mutual inclination to any other angle between- o an IT, and their plane turned to any position whatever.
If we measure off. any lengths, OK~r, and OK' = > , along tl two lines, (/, m, «) and (/, m't «'), and describe a parallelogra xipon them, its area is equal to rr' sin 6, since / sin 0 is the length < the perpendicular from K' to OK. Hence, using the precedir expression (8^ for sin 6, and taking
lr = x,      mr—y,      nr=z,
we conclude the following propositions.
(c) The area of a parallelogram described upon 'lines from •origin of co-ordinates to points (x, y, z), (x',y,.z'} is equal to
-/*)* + (** ~ ate}*-* (*
And, as X, /*, v, are ,the cosines of the angles at which the plane < this area is inclined to the planes of YZ, ZX, XY, respectively, i projections on these planes are
ytf—fZ)   zxf — ifx,   xyf — x'y,                      (r,
The figures of these projections are parallelograms in the thn planes of reference; that in the plane YZ, for instance,, being d •scribed on lines drawn from the origin to the points (y, z) a»cl (_/, s It is easy to prove this (and, of course, the corresponding expressioi for the two other planes of reference,) by elementary geometr Thus, it is easy to obtain a simple geometrical demonstration of tl equations (8) and (n). It is sufficient here to suggest this invesi gation as an exercise to the student. It essentially and obvious includes the rule of signs, stated'above (§ 464 (a)}.
((f) The volume of a parallelepiped described on OK, three lines drawn from Q to three points
(x ,y, x),   is equal to x" (yz' —y's) +y" (zx1 - afx) + z" (#/ - x'y),              (i.
an expression which is essentially positive, if OK, OK1, OK", a arranged in order similarly to OX, OY, OZ (see § 455 above). Tl proof is left as an exercise.for the student.
In modern algebra, this expression is called a determinant, and •written thus:—
x>   y*    %•>
x',    y',    z',
*", y, 2".
4Q5.  To find the resultant of three forces acting on a matcri point in lines at right angles to one another.om" O .through the face of a watch, held in the plane (/, «, «), (/', m't »'), and so facing that angular motion, against or with the hands, would carry a line from the direction, (/, tn, ;/), through an angle less than 180° to the direction, (/'v w', «'), according as 'angular motion, through a right angle from OX to O Y is against or with the hands of a watch, held in
